We present a novel method We model the AFM with springs and the mass of tip cantilever rn as illustrated in Fig. 1 
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. This zo(a) characteristic is used to define a new imaging method. We measure zd by switching on and off the vibration, while keeping zc constant with the vibration switched off. Alternatively, we modulate the vibration amplifude and measure the cantilever deflection vibration at the modulation frequency.T If the modulation is IOTVo with no feedback of the sample position, the peak-to-peak cantilever vibration amplitude isV:zo. Thus we obtain images representing the elastic property, which we call "vertical" UFM [ Fig. 2(b) ]. Sometimes, the sample position is feedback controlled to suppress the cantilever deflection fluctuation in frequencies much lower than the modulation frequency. This procedure enables us to obtain a simultaneous approximate topography image and to avoid tip crashing to the sample during the scanning.
It is shown by Eq. (3) that the contrast in UFM images significantly depends upon K as shown in Fig. 3 When the sample is laterally vibrated at frequencies lower than the cantilever resonance, torsional vibration of the cantilever is excited by the surface friction forcelo'11 as illustrated in Fig. 2(c Though the contrast of some edges was enhanced, no significant difference from the topography image was noticed. In a vertical UFM image in Fig. 4(c 
